The trend of this research is focused on the development of coir fibre reinforced epoxy composites. Many researchers have been investigated the effects of coir fibre fibrillation on the tensile strength. The sorting treatment to this coir based on the uniformity of diameters and the fiber was cut between 10-20 mm. The preliminary treatment was done by cooking the coir in 5% NaOH solution in 80 ∘ C for approximately 10-15 minutes.
Introduction
Lately, the use of composite, especially in fiber-reinforced polymer composites has increased. Fiber reinforced polymer composites have significant potential in the field of engineering applications. The use of polymer composites cannot be separated from several advantages, such as low production costs, low density, corrosion resistance, insulators and manageable mechanics. The interface bond between fiber and matrix polymer is very important for composite compositions [1] [2] [3] [4] [5] . The use of natural fiber reinforced polymer composites with thermoplastic and thermoset matrices has been applied in various fields, starting in agriculture to automotive. The use of natural fiber begins in shifting synthetic fibers to reduce waste and utilization of natural resources that are renewable and biodegradable. Coconut fiber is a fiber that has the potential to be developed as a reinforcement in polymer composites. In his article Jayavani S et al. [6] has reviewed several modified methods of coconut fiber, it starts from the use of alkalis ICBSA 2018 to the use of maleated as a coupling agent in thermoplastic and thermoset composites.
The results of the review of composite fiber reinforced composites showed that hybrid composites had good mechanical properties. Polymer reinforced natural fiber composite products can be applied to the manufacture of funiture products, building materials and automotive products.
One of the natural fibers that has the potential to be developed as a composite reinforcement is coconut fiber. Coconut fiber is easily available and available in abundance.
Coconut fiber is an alternative fiber that can be utilized in various industrial fields. The use of coconut fiber must be through chemical and mechanical treatment to improve the mechanical properties of the composite later. Research on the use of coconut fiber has been carried out by several previous researchers. Udaykumar et al. [7] has developed a polymer composite containing short fiber coconut fiber. Composites using a matrix of vinyl ester material with a heavy fraction of coconut fiber are 5%, 10%, 15% 20%, and 25%. Composites are formed by hand lay-up and in order to obtain mechanical properties, a bending test is carried out. Flexural properties increase with increasing percentage of fiber, but at certain weight percentages can reduce flexural properties.
Optimal flexural properties are obtained from variations in coconut fiber weight of 20% with a composite thickness of 4 mm. Composite reinforced coconut coir fiber with chemical fiber initial treatment has been carried out. The mechanical properties of green composites reinforced with coconut fiber with chemical initial treatment can improve mechanical properties and interface bonding. It looks also from the results of electron microscope (SEM) investigations which show an increase in fiber / matrix adhesion due to chemical fiber treatment [8] .
R. Narendar et al. [9] have been developing the environmental friendly coir pithbased composites with a right balance of mechanical properties. Multilayered coir pith/nylon fabric/epoxy hybrid composites fabricated by the hand lay-up technique followed by compression moulding. A set of composites of same composition having chemically treated coir pith also prepared. Mechanical properties of composites such as tensile strength, impact strength, flexural strength, hardness, and abrasion resistance were evaluated. The hybridization with nylon fabric and the chemical treatment of coir pith enhances the mechanical properties of composites.
Hybrid fiber reinforced natural composites have also been developed by B. Bakri [10] . Hybrid composite reinforced rope and glass fiber and also unsaturated polyester as banana fiber, coconut fiber and sisal have also been studied using epoxy matrices.
The impact energy produced was 4 joule coir respectively, banana was 5, sisal was 4 joule [11] . Karthikeyan et al. [12] have investigated the effect of treatment of coco fiber with sodium lauryl sulfate (SLS). Epoxy composites are formed with variations in fiber treatment using SLS concentrations of 2%, 4%, 6%, 8% and 10%. As a comparison test, fiber is also treated with NaOH. Epoxy composites using fiber treatment using SLS which produce better impact energy than composites with NaOH fiber treatment.
Epoxy composites reinforced with coconut fiber with randomly oriented fibers produce tensile strength of 31.08 MPa and impact strength of 11.49 kJ/m 2 . This composite is recommended for use in small loads [4] . Mechanical properties, the tensile strength of epoxy composites with hemp fiber reinforcement has a better value compared to epoxy composites reinforced with coconut fiber. This is inversely proportional to the mechanical properties of flexural strength, where epoxy composites reinforced coconut coir fibers are higher than those of hemp fiber reinforcement [13] .
Junpeng D et al. [14] have conducted a research on the use of hybrid fibers as bio composite reinforcement. Sisal fiber and coconut coir fibers are used as reinforcement with polylactide (PLA) as a matrix. Fiber was varied by alkali treatment (ASF and ACF) and without alkali treatment (USF and UCF). The results showed that the mechanical properties of fiber-reinforced bio composite with alkali treatment had advantages, when compared with the use of fiber without alkali treatment. PLA bio composite is reinforced by ASF/ACF has superior mechanical properties at a ratio of 7: 3 for sisal fibers and coconut fibers.
The mechanical properties of natural fiber-reinforced composites are strongly influenced by the interface between fibers and matrices. In addition, the mechanical properties of composites are also strongly influenced by the type of fiber used, the volume of fiber in the matrix, the orientation of the fiber and the type of matrix used. Addition of coupling agent and chemical treatment can increase the interface between fibers and matrix. [15] . Narendra et al. [16] have developed hybrid epoxy composites with coir pith reinforcement and nylon fabric. The developed hybrid composites have better durability when in humid conditions. Composite reinforced sisal fiber with 18% NaOH treatment produced better tensile and flexural strength compared with sisal fibers with 5% and 10% NaOH treatment [17] . Testing of mechanical properties for HDPE polymer composites reinforced with sisal fibers has been investigated by [18] . The results of the study show with the addition of 25% silica nanoparticles in the epoxy resin matrix [21] . Addition of 1% nanoclay (heavy fraction) to epoxy composites increases impact strength and tensile strength. This is also followed by increasing the elastic modulus of the epoxy composite [22, 23] . Research to see the effect of nanoclay on epoxy composites has been done.
Addition of nanoclay weighing 3 and 5% has increased composite compressive strength by an amount of 22% and 36% [24] . The fibrillation treatment of coir for 10 minutes had an impact on the flexural strength of the epoxy composite, with impact and flexural strength of 24.45 kJ/m 2 and 87.91 MPa [25] Satender et al. [26] have examined the coir usage as an epoxy composite amplifier.
The different weight ratio of coir fibers to epoxy resin was investigated. The tensile test, impact test and hardness test were conducted on the prepared specimens to evaluate the mechanical properties. Regarding the experiment, the addition of coir fibers increases the strength of composite; the composite with 7.5% fiber content shows the maximum tensile and impact strength. Seenivas et al. [27] in his present work, the mechanical properties (tensile, flexural, compression and hardness) are tested for sisal/coir; sisal/hemp and sisal/flax fibers reinforced epoxy hybrid composites based on the ASTM standard. Sisal/hemp fibers reinforced hybrid composite exhibits more tensile and flexural strength than sisal/coir and sisal/flax fiber reinforced hybrid composites.
The mechanical properties of fiber-reinforced composites are strongly influenced by fiber diameter and fiber length. The smaller the diameter of the fiber, the better the interface bond will be. The better the interface between fibers and matrices will increase the composite characteristics. The chemical fiber treatment is not good enough ICBSA 2018 to increase the interface bond. Microfibrillation of fibers mechanically needs to be investigated to see the level of reduction in fiber diameter, especially coconut fiber.
The research objective is to observe the effect of microfibrillation of coconut coir in semi-mechanical by using high-speed blender in order to reduce the fiber diameter to increase the tensile stress of the coconut fiber reinforced composites.
Meterials and Methods

Materials
The coir fibers are from the local resources Aceh, Indonesia (Fig. 1) .
with a 99% purity rate is used as a filler. Eposchon type A is used as the epoxy resin (bispenola epichlorohydrin), and type B for epoxy hardener (polyaminoamide) with a ratio of 1: 1. All epoxy resin is supplied by PT. Justus Kimia Raya. 
Microfibrillation of fiber
Composite fabrication
The process of forming a composite panel is done using a mold made of steel with the hand lay up method. The formation process is carried out at room temperature. Epoxy resin, alumina and hardener were mixed in a bowl to prepare the matrix materials. A well-mixed mixture of matrix and coir was poured into the mold. 
Testing of the composites
The fabricated composite is formed into a tensile test specimen. The tensile test was carried out according to ASTM D3039 standard (Fig. 3) The fractured surface morphology of the composite specimens was examined using scanning electron microscope (SEM). increase in tensile strength compared with a coated fiber-reinforced epoxy composite (EAC). The increased tensile strength is affected by its reduced factor fiber diameter after undergoing fibrillation process using a high-speed blender (Fig. 5) . The fiber diameter becomes smaller will improve the interface between fiber and matrix.
Results and Discussions
The highest tensile strength occurs in the coated fiber-reinforced epoxy composite, also experienced a 15% increase in tensile strength compared to coagulated coir-treated composites (EAC) (Fig. 7) .
ICBSA 2018 In this case, an increase in coir treatment cooked from 10 minutes to 15 minutes can reduce tensile strength by up to 27%. Longer time stability will damage the fiber structure thus lowering the tensile strength value of coir-reinforced epoxy composites.
When viewed from variations of composite-forming compositions, coir and epoxy Microfibrillation manufacture of coir using high speed blender has produced tensile strentgh from epoxy composites which is better than epoxy composites reinforced with coir without microfibrillation process. Some results of comparative research have conducted by [29] and [30] . Testing the mechanical properties of coir epoxy composites for the formation of shell helmets has been carried out [29, 30] . It was observed that the tensile strength of coir fiber/epoxy resincomposites was maximum at 30 wt% filler loading (23.68 MPa). Investigation using natural fiber tools, namely bamboo with Poly lactic acid (PLA) matrix has been carried out by [2] . Bamboo fibers, as a raw cellulose source, were used to prepare microfibrillated cellulose (MFC) using a high speed blender at 20,000 rpm for 60 minutes. It can be found that the addition of the MFC network in the PLA resin can increase Young's modulus and tensile strength from 2.4 to 3.1 GPa and 32.8 to 38.7 MPa, respectively [30] .
With a lifetime estimation of composites that is quite long, the results of this study were very suitable to be applied to boat manufacturing, automotive products, helmet shells, bullet-proof vests, and other environmentally friendly engineering products. The novelty of the research is the method of boiling coir fiber and the length of the microfibrillation process using a high-speed blender to produce the optimal diameter of coir.
Chemical treatment of coconut fiber (using NaOH) and followed by the fibrillation process using high speed blender is an alternative process to reduce the dimensions of fiber diameter. After fibrillation due to the reduced diameter of the fibre, the aspect ICBSA 2018 ratio of the fiber increases and yields rough surface topography, which in turn offers a better fibre-matrix interface. This results in obtaining the enhanced properties. In the fracture surface, the fibers are disconnected and there is no marked out of the loop due to the release of the fibers, named pull outs bonding (Fig.9 ). 
Conclusions
The result of tensile strength test of epoxy composite reinforced coit, with coir treatment by microfibrillation can be concluded:
1. The treatment of fiber fibrillation can increase the fiber-matrix interface, thereby enhancing the mechanical properties of the composite 2. The highest tensile strength is produced by EAC10-10 composite on vial volume of 30% fiber and 70% epoxy, ie 53.70 MPa.
3. Fiber fibrillation by cooking for 10 minutes and blending for 10 minutes produces a coir structure that can increase the tensile strength of the composite.
